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Abstract. The problem of using the growth stimulators on animals has been 
aggravating especially after the ban of antibiotics as growth stimulators in the EU since 2006. 
The aim of our researches was mainly the complex study of the BioR Remedy, obtained from 
Spirulina Platensis and produced in the Republic of Moldova. The experiment involved 5 lots 
30 broilers each. 4 experimental lots received intramuscular administration injections of the 
BioR remedy, two times in a row, on the 9
th
 day, in doses of 0,3-0,6 ml\broiler and the second 
time, on the 21
st
 day, in doses of  0,4-1,0 ml/broiler, while the broilers from the control lot 
were injected 0,4 and, respectively, 0,6 ml/broiler saline. The biochemical results we came to 
revealed the fact that this product intensifies the protein metabolism, it being confirmed by 
higher values of total protein in blood and the albumin fraction so the albumin-globulin ratio 
has better results in the experimental lots. At the same time has been proved an increase of 
creatinine in blood in the broilers from the experimental lots, value that shows the state of the 
protein metabolism. In parallel, at the experimental lots has been revealed a weak trend of 
ceruplasmin decrease in serum, indices that directly show the intensification of the metabolic 
processes of the young broilers’ organism. These good biochemical results are reflected and 
in the bioproductive indices of the broilers from the lots tested with the BioR Remedy. 
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INTRODUCTION 
 
Broiler breeding plays an important role in food security and has recently gained 
weight in most countries of the world (12,15,16, 29). 
Taking in consideration the inappropriate growth conditions of birds in poultry farms 
and other stress conditions, the results obtained are not always up the expectations. Within 
this context some authors draw attention to the spread of noninfectious bird diseases, it being 
explained by the use in big proportions of antimicrobial drugs that lead to disruption of the 
physiological processes in the organism (1,25,30). Thus the birds bred in industrial conditions 
should be subjected to remedial measures of disordered physiological processes. Within this 
context of  great interest are the remedies of animal and vegetable origin that do not have the 
shortcomings, the negative repercussions of the xenobiotics, because are natural products with 
special protective  and adaptive effects and great perspectives to apply in the zooveterinary 
practice (4,11,13,17,30).  
The elucidation of the influence of this and other remedies on the physiological-
metabolic processes and, first of all the study of the protein metabolism, represents a special 
interest for its use in the zooveterinary practice especially for the breeding of young birds 
(2,3,6,7,18,21,26).  
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The study aim was to research the BioR remedy action on some of the protein 
metabolism parameters at broilers at the administration in different doses of the remedy in the 
conditions of intensive breeding. 
MATERIALS AND METHODS 
 
The research was made in a hall of birds in the conditions of Avicola Shaver poultry 
farm located in Bucovat, Republic of Moldova. The research involved 150 broilers, divided 
into 5 lots 30 broilers each. The study principle of organization is shown in Table 1. 
 
Tab. 1. 
 Diagram of injections of the BioR remedy to young broilers 
 
 
The BioR remedy was obtained through biotechnological means from the alga 
Spirulina platensis  at the Institute of Microbiology and Biotechnology of  Academy of 
Sciences of  the Republic of Moldova (10). In the study was used the product BioR, injectable 
solution 0,5% (Registration Certificate Nr. 9217 from 29.09.2005, issued by Ms of the 
Republic of Moldova). Before administration  the tested remedy had been diluted with saline 
1:10. This medical drug contains a complex of  biologically active substances such as amino 
acids, especially immunoactive amino acids,  phycobiliproteins (Phycocyanin C), 
carbohydrates, oligopeptides, trace elements, etc.  
During the research young poultry had been permanently examined and at range of 7-
10 days was weighed in order to evaluate the bioproductive indices. For the biochemical test 
blood was collected from 5 broilers on the 9
th
 day before the administration  of the BioR 
remedy and on the 41
st
 day, before slaughter, from 5 broilers from each lot. In blood serum 
was determined the total protein level and the protein fractions through usual methods (19, 
24). The level of creatinine and ceruloplasmin in blood serum was determined at the 
biochemical analyzer FP-900, Finland, being used the sets of reagents from “Elitech” 
company-France, according to the  attached instructions. 
 
RESULTS AND DISCUSSIONS  
 
At the lots treated with BioR during a period of over 30 days hadn’t been reported  
indizerable reactions at the place of administration or adverse reactions of the whole body. 
The total protein level evaluation results and its blood serum fractions of broilers treated with 
the BioR remedy are shown in Table 2.  
The obtained results show that the total protein level at the beginning of the study is 
35,70 ± 0,37g/l, before the administration of the BioR remedy, a parameter that with age 
increases statistically by 13,4% (p < 0,05). This physiological tendency of increase in total 
Broiler lots 
Number 
of broiler 
BioR 0,05%, ml Sol.0,9% NaCl, ml 
on the 9
th
 
day 
on the 21
st
 
day 
on the 9
th
 day on the 21
st
 day 
Control 30 - - 0,4 0,6 
Experimental 1 30 0,3 0,4 - - 
Experimental 2 30 0,4 0,6 - - 
Experimental 3 30 0,5 0,8 - - 
Experimental 4 30 0,6 1,0 - - 
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protein values persists also in the broilers from the experimental lots when this parameter at 
the end of the study exceeded the indices registered at the control lot by 5,4-10% (p < 0,05), 
this results showing us the anabolic action  of the studied remedy and pleads for the tested 
product. In literature there are reports on the total protein values growth at broilers and also 
there are reports on different drugs administration (2, 13, 20, 22). In addition Sandul P.A. 
(2007) showed that by using of vitamin E and F concentrate from rapeseed oil obtained higher 
values of total protein in blood serum as compared to the control lot and with broilers which 
benefitted from vitamin E (vit. E – 25%) from the commercial network. 
 
Tab. 2. 
Total protein level and the protein fractions in blood serum at broilers treated with the BioR 
Remedy 
 
Note: p < 0,05 
 
 In case of our study with age there is a nonessential serumal albumin increase in 
broilers from the control lot (by 7,1%) and a higher increase in the experimental lots by 25,4 – 
40,4% as compared to the basal level. Moreover the facts presented in table 2 show that the 
serumal albumin value at the end of the study is higher by 17,1 – 31,1% as compared to the 
control lot (p< 0,05 in the experimental lots 1 and 2), similar manifestations with total protein 
which can be defined by induction of  their synthesis, produced by the studied remedy. 
Because the serumal albumin are synthesized in liver due to food intake of amino 
acids and due to the common metabolic background (2, 8) it can be concluded that serumal 
albumin increase is due namely to the BioR remedy. This fact can be confirmed by higher 
values of serumal  pseudocolinesteraza, enzyme synthesized in liver which is an index of the 
proteosynthetic function of the liver  values previously recorded in broilers treated with the 
BioR remedy with the same doses (5).  Higher values of the serumal albumin were registered 
at young broilers subjected to a diet with a higher protein content (6), at layers with a natural 
plant antioxidants supplemented ration (9) and at layers with parasitic diseases after the 
treatment (14). 
At broilers with age there is an obvious tendency of α-globulin decrease in all the lots 
from the research but with a more pronounced tendency in the experimental lots. Thus the 
Broiler lots Number of 
broilers 
Total 
protein, 
g/l 
Protein fractions,% Ratio 
A/G Albumin Globulin 
α β γ 
Beginning 
of the study 
5 35,70± 
0,37 
35,75± 
1,74 
30,29± 
1,63 
14,40± 
1,21 
18,89± 
1,21 
0,56 
Control 5 40,48 ± 
0,35 
38,29± 
1,29 
27,00± 
2,96 
7,59± 
1,18 
27,14± 
1,99 
0,62 
Experiment
al 1 
5 44,44± 
0,45* 
50,08± 
3,30* 
22,13± 
2,10 
12,18± 
1,17 
15,60± 
2,17* 
1,00 
Experiment
al 2 
5 44,54± 
0,31* 
50,20± 
2,77* 
23,69± 
1,75 
10,20± 
0,71 
15,90± 
2,30* 
1,01 
Experiment
al 3 
5 43,88± 
0,70* 
46,31± 
3,31 
22,30± 
2,12 
10,97± 
1,16 
20,41± 
3,73 
0,86 
Experiment
al 4 
5 42,68± 
0,57 
44,84± 
4,48 
25,05± 
1,76 
10,10± 
0,72 
20,00± 
3,57 
0,81 
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value of this index at broilers treated with BioR at the end of the study is lower by 7,2-18,0% 
as compared to the reference group. The α-globulin level decrease with age at broilers is a 
normal physiological reaction being considered a physiological peculiarity pointed out and by 
other authors (31). The data from table 2 show that β-globulin fraction evidences the same 
tendency of decrease just as α-globulin fraction from all the studied lots, at the same time 
showing a prevalence of  this parameter in broilers from  the experimental lots.  
The level of serumal γ-globulin shows a tendency of increase being more pronounced 
in the broilers from the control lot (p<0,05). The lots treated with BioR at the end of the study 
show a more pronounced decrease of this parameter, at the administration of lower doses of 
the drug, by 24,8- 42,5% as compared to the control lot. 
The lower level of γ-globulin revealed by us in the experimental lots shows a more 
favorable natural resistance at broilers treated with the tested remedy. Congruent with these 
facts are the results of the researches published by Macari V. that revealed similar tendency of 
γ-globulin manifestation due to the BioR remedy in young pigs (3,4).  At similar results of γ-
globulin decrease have reached and other authors who studied this parameter at contaminated 
with parasites layers after the treatment (14). 
 The obtained results point out that the administration of the BioR remedy determine 
the albumin-globulin ratio increase a fact that can be considered a reaction which favours the 
nonspecific resistance of the broilers’ organism from the experimental lots. Congruent with 
the facts related previously are our results about the evaluation of the modifications of the 
creatinine and ceruloplasmin content in blood serum shown in Table 3 below. 
 
Tab. 3. 
 Modifications of some biochemical indices in blood serum of young broilers treated with the 
BioR remedy sol. 0,05% 
 
Note: p < 0,05 
 
The results obtained and presented in Table 3 show that at broilers untreated with 
BioR the level of creatinine at the end of the study drops 1,5 times as compared to the basal 
level from the beginning of the research (p<0,05). Also there is an increase of this parameter 
at the end of the study in the experimental lots 1 and 2 by 14,0 – 21,0% as compared to this 
value from the beginning of the research. Thus it’s obvious that the tested drug after the 
administration in low doses led to a serumal creatinine increase in broilers  1,4 – 1,8 times as 
compared to the control lot (p<0,05). These results indicate the intensification of anabolic 
processes aimed at muscle growth. Congruent with these facts are the results of the researches 
Study lots Nr. of 
broilers 
Dose, ml Creatinine, 
mkmol/l 
Ceruloplas- 
min,  mg/l On the 9
th
 
day 
On the 21
st
 
day 
At the beginning of 
the study 
5 
- - 
57,28±9,82 108,05±12,52 
Control,sol. 0,9% 
NaCl 
5 
0,4 0,6 
37,93±6,66 110,62±10,63 
Experimental 1 5 0,3 0,4 69,32±4,44* 87,29±4,76 
Experimental 2 5 0,4 0,6 65,32±7,03* 96,46±11,52 
Experimental 3 5 0,5 0,8 53,04±6,08 98,42±7,01 
Experimental 4 5 0,6 1,0 53,20±5,66 108,96±9,45 
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made by Taranov M.T. on young pigs, pointing out that creatinine in the blood of piglets 
increased from 0,9 mg % - on the 5
th
 day of life up to 1,8 mg % - at the age of 2 months, 
period in which there is a major synthesis of protein in pigs (27). Within this context Tiţa N. 
U. mentions that the creatinine blood level decreases in case of muscle decrease (28). 
 In order to maintain the animal body protein metabolism a prominent role plays 
ceruloplasmin. Ceruloplasmin (CP) is a α–2 globulin that contains copper and is being 
synthesized in liver then thrown in the bloodstream and transported to tissues that use copper 
where it is released while CP is being metabolized. 
Besides copper transport CP participates in hematopoiesis also having antioxidant and 
antiinflammatory action. CP is an acute phase reactant, its concentration increases taking 
place during the acute and chronic inflammatory processes. According to the data from Table 
3 it shows that at the beginning of the study  the CP index is 108,05±12,52 mg/l, parameter 
which with age in broilers from the control lot practically doesn’t change remaining at the 
same level.  
Our study shows a slight decrease of ceruloplasmin by 11,0 – 21,1% as compared to 
the control lot under the influence of the BioR remedy at the end of the study in all the 
experimental lots except  lot 4, which probably represents a adaptive - compensatory 
mechanism of maintaining cellular homeostasis and the body metabolic processes with the 
participation of copper. Congruent with these data are our recently published results about the 
intensification of the hematopoietic function and the superiority of the hematological indices 
in broilers treated with the BioR remedy (23). 
The succesive administration of the BioR product to broilers positively influenced the 
productive performances in young poultry. Thus daily average increment during the whole 
period of broiler breeding was in the control lot – 52,15 g while the remedy BioR tested on 
broilers contributed to the increase of this index by 4,5 – 15,0% as compared to the reference 
lot data that allow us to highlight the growth stimulatory properties of this product. 
Therefore the obtained results demonstrate that the administration of the BioR remedy 
two consecutive times ensures the protein metabolism amelioration and improves the 
bioproductive indices in broilers during their breeding. 
 
CONCLUSIONS 
 
 The BioR remedy obtained through modern technologies from Spirulina platensis 
administrated to broilers in production conditions during a period of over 30 days has a 
great local and general tolerance. 
 The BioR remedy contributes to the metabolism improvement especially to the protein 
one in a critical period for broilers bred in extreme farm conditions. 
 The BioR remedy administrated to broilers contributes to the improvement  
 of the productive performances reflected in a daily average increment higher by 4,5 – 
15,0% as compared to the reference lot. 
 The optimal doses of the BioR remedy are 0,3 – 0,4 ml per bird at the first administration 
and  0,4 – 0,6 ml per bird at the second administration. 
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